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FORECAST FOR 24 HOURS IN ADVANCE. 
[Verifications made by Assisttint Professor C. I?. Marvin, assisted by Mr. H. 

E. Willinrns, chief clerk of the Forecast Division.] 
The forecasts for districts east of the Rocky Mountains for 

July, 1889, were mado by 1st Lieutenant Richard E. Thom1)- 
son, 6th Infiiutry, Signal ORcor and Assistant, and those for 

by 2d Liouteuant J. E. Maxfield, Sigrial Corps. 
the Pacific coast districts were made at Ban Francisco, Cal., 

- Percentages of forecusts verified, July, 1880. 

Stntos. Stntos. 

Mnino. .............................. 
New Hampshire. ................... 72.8 ~ Wostern Xow York.:.. it:; 
Vermont ............................ 73.0 I Elrstern ponnsylvnnin .............. 76.5 
Mmanchuaotte ..................... 77.7 I Wostern Ponnvylvniiin ............. 84. I 
Rhode Islnnd ....................... 
Conneetfcut ........................ 77.0 I Uclnvnro $1; 

75.9 I. Enstern S o w  York .................. ............. 
79.9 I piow Jorsoy.. ....................... ........................... 

_ _  

Concordia, Hans., 18th : a bright meteor was observed pass- 
ing from east to west a t  10.15 p. in., leaviug a streamer of 
pale white light 6 0 O  long in its makc. 

Wilmingtou, N. C. : a brilliant meteor f l ~ h e i l  across tlie sky 
from north to soiith a t  11 1). m., 20th. The meteor left a 
silvery trail of light, like that of a sky-rocket, and when near 
the earth i t  burst into fragments arid disappeared from view. 

Nashville, Tenn. : a brilliant meteor was observed at 9.15 
p. m., 23d, about Zo southeast of the zenith, and disappeared 
when about loo above the southeastern horizon. 

Whipple Barracks, Ariz. : R brilliant meteor was observed 
at 11 p. m.,27th, in azimuth looo and altitude 7 5 O ;  i t  travelled 
about 25O in a westerly directiou and disappeared. 

Little Rock, Ark. : a number of meteors were observed dur- 
ing the evening of the 27tl1, one of whlcli was very bright, 
and was seen a t  9.18 p. m., moving slowly from south to north, 
and having a bright orange-colored trail. 

Charleston, Coles Co., Ill., 31st: a moteor was observed in 
the north, in altitude about 20°, at 8.40 1). m.; i t  shot across 
tlie sky iu a southwtrd direction, leaving a long white trail of 
light in its path. The meteor disappeared when about the 
same altitude in the south.-Report of Jvr. J. B .  Daxey. 

MIRAQE. 
Mirage were observed s t  Leech Farm, Dak., 30th, and at 

Traverse City, Mich., 31st. 
SAND STORXS. 

San Oarlos, Ariz.: a severe sand storm occurred between 
7.26 a. m. and 11.30 :L. in., 3d. The sand and dust were so  
thick as to obstruct the view, objects six feet distant were not 
discernible, and the furniture in closed houses was covered by 
a layer of sand and dust one-cigbth inch iu depth. Sand storms 
have also been reported a t  Fort McDowell, Ariz., l l t h ,  and at 
Wilcox, Ariz., Gth, 12tl1, 28th) 2Ytli. 

Winnemucca, Humboldt Co., Nev., 19th : reliable state- 
ments show that, iu consequeuce of the prolonged drought, 
wheat sown last December yet remains iu the ground plump 
and hard as when harrowed in. The ground was thou dry, no 
rain having fallen for months, aud i t  never has beeu moist 
enough since to sprout the grain. There are hundrods of 
acres sown to wheat aud several acres sown to alfa,lfit, on the 
meadows, not one grain of which has sprouted, and the seed 
is apparently a8 sound as wlieu i t  was s O ~ U .  30th : distress- 
ing ,accounts of loss of cattle from the scarcity of water a10ug 
the Humboldt River continue to roach here. Proni Humboldt 
House, this coiinty, west, the water holes in tho Humboldt 
River bed are said to be liued with the decomposed carcasses 
of dead animals. The water in the sloUglls and holes is irn- 
pregnated with alkali, and when cattle, almost dying with 
thirst, reach there from the pl:iins, they drink onough of poison- 

DROUGHT. 

Percentages of forecasts verijied, July, 1889-Continued. 

Stntos. 

........................... ................... ............... .................... ............................ .......................... E:: 
hfnrylnnd ?4.0 
Uistriot of Colunibin 61.7 
Virginin 

Georgin ............................ ............................. 3.4 
Enfltcrn Floridn &.a 
Western Floridu ................... .......................... 84.4 
Alnbnnin % 7 Mississippi.. ....................... ............................. 85. a 
Louisiiinn ........................... 8q.o ; Southcrn Cnlifornin. ............... 93.7 

Northorn Cnliforninb. 90.0 Toxns.. ............................. 
prlrnnsns ........................... 2 I O r o g p . .  ........................... 67.7 
reni ieswe. .  ........................ 82. I ~VIIS ington Territory*. ............ 87.8 
Kcntucky 
o l i i o .  ............................... 2:; ~ ~ d m e n b :  ~ ‘ n t h c r  ............... 83.8 
West Virginin ...................... 85.0 Temperirt.uro!. ........ 72.8 
Indlnnn ............................. 79.7 Monthly porcontngo of weathor nnd 
Illinois 61.4 telnperuture conibined t... 79.4 

Stntes. 

! ~ , ~ ~ ~ : ~ ~ ~ ~ ~ :  ...................... .......................... g8.9 ................................ 
.................... 

............................ ............................ 
.............. 

.......................... 

............................. ....... 

ous water to kill tbem. A similar condition prevails 011 the 
Little Humbo1dt.-The Silver State, Wianc?nucca, Nev., July 
19th and 30th. 

Fresno, Cal., 31st: King’s River, from where all the canals 
for irrigation in this section lend, is lower than i t  has been for 
seven years, and several of the large canals are closed. The 
water in this sectiou is scarce. 

Salt Lake City, Utah, 31st: tho drought, which has pre- 
vailed during the entire month. continues. All vegetation in 
this section i s  withered, and the water is scarcely sufficient for 
household purposes. 

Helena, Mont., 31st: the drought, which was already felt 
on the 30th of June last, has continued throughout this month, 
the amount of rainfall during the mouth being too small to be 
of any benefit. Tho crops in this section are coinpletely 
ruined, some of them cannot oven be cut for fodder, and the 
grass 011 the rauges has dried and blown away. 

SUN SPOTS. 

Mr. John W. James, Riley, McHenry Co., Ill.: noiie seeu 
until the 12th, when tho large spot reappcared j on moridiau 
18tli, a d  disappeared by the solar rotation lato on the 24th. 
From tho 15th to tho 21st two groiips, very changeable, daily, 
of small spots mere seeii. 2Gth, small spots formed near the 
west edge; gone on t h e  28th. Still another now and chaugeable 
group formed near the east edge on tlie 30th arid 31st, passing 
tho sun’s meridian August 2d. Mr. C. E. Buzzell, Loaf Itiver, 
Ogle Co., Ill.: 13th, large spot appeared on the east limb by 
solar rotation, disappeariug by solar rotation on the 24th. A 
new outbreak occurred jus t  north of this spot while near the 
meridian on tho l&h, subsiding on the 22~1; this spot is a 
second period of tho June 16th disturbance. 14th, sniell group 
newly formed uoar the meridiau, disappearing 011 the 16th. 
28t11, a group of variable spots formed two days west of the 
meridian, disappearing in facula on the 30th. 39t11, a vnriiible 
group observed, two d:iys in, 011 w s t  limb, increasing 011 the 
31st. Nr. M. A. Veeder, Lyons, Wayne Co., N. Y.: lst, an 
oxtended group of 1’;tcuIm was appeuriug by rotation, and coli- 
tinucd activo throughout its entire tr;tnsit, being seen at tlie 
western limb on the 9th itud 10th. This group retunled also 
by rotation on the 2Gtl1, the small spots Ii:tving formed meail- 
while. 0 1 1  tlie 7th a group of faciilm apponred by rotation, and 
continued activo throughout its entire transit, spots formiug 
in coniioction with i t  when uear the moridi:in on the 15th, and 
disappearing by rotation ou the 20th. On the 10tl1, l l t l i ,  and 
l2th, an extonded group of facula with a very large spot, seen 
also in June, came iuto view and persisted throughout the 
entire trnusit. On the 15th, f;wiila appeared by rotation, and 
persisted, bocomiog the seat of a group of small spots when 
near tho western limb on the 2Gt11, disappearing by rotatiou 
on the 28th. 
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Illinois ....................... 
Indiann ........................ 
Kentucky .................... 
Michigan ..................... 
Minnesota .................... 
Nebraskn ..................... 
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73.1 75.8 Now Jersey ................. 83.0 
78.0 85.0 New York .................. 87.0 E:? 
86.0 9O.O Ohio ........................ 87. o 
83.4 83.9 ............... 91.0 
71.0 80.0 South Carolinn .............. 86.0 88.5 
74.6 85.6 

JULY, 1889. 

In detcrmining the monthly p e r c e n t y  of weather and temperature combined the 
Pacific ccnst states nre not included. t he monthly percentnge of weather and ;em- 

ernturq combined is determined by multiplylng the percentuge of wenther by 6 and 
!he percantnge of tempernture by 4 nnd dividing their sum by IO. :The forecos)ts of 
temperature i n  districts enst of th;Ilocky hlountnins for July, 1680, were, for the first 
time, mnde with reference to the maximum tempernturc alone; thnt Is, a prediction of 
wnrmer or cooler indicated thnt the maximum temperature O f  the day designnted 
would bt! higher or lower thnn the mnximum of tho previous day. 

FORECAST FOR 48 HOURS IN ADVANCE. 
Appreciating the great imimrtancc that long tiple predictions o ~ ~ e s s  for the 

r n e r a l  public the Chief Signnl Officer authorized forecasts &r forty-eight 
Such forecasts were o tionnl 

with the predictin ofticer nnd were only made when clearly in the pu&ic in- 
terest, and covere$, in all cases, considerable areas of country, and were not 
confined to localities. 

Percentage of verifications of forecasts made for second dn in advance : 
Number of predictions made : weather, 19 ; temperature, 41. Jercentageg of 
verifications : venther, 67.1 ; temperature, 71.5. Weather and temperature 
combined, 68.9. 

ours, covering the second day, in ndvance. 

CAUTIONARY SIGNALS FOR JULY, 1889. 
Statement showing percentages of justifications of wind signals for the month 

of July, 1889 :. 

Wind Signah-(Ordered by 1st Lieutenant R. E. Thompson.) Total 
number of signals ordered, twentythree ; justified as to velocity, wholl thir- 
teen ; justified as to direction, twenty-two. All of the signals orderedY were 
cautionary. Eleven signals were ordered for easterly winds, of which ten 
were justified, and twelve were Ordered for westerly winds, all of which were 
justified. Percentage of justificntlons, 46.6. 

Percentages of bcal verifications of weather and temperature signuh as report- 
ed by directors of the various State wedm Services for July, 1889. 

- - 
STATE WEATHER SERVICES. 

[l'emperatiire i n  degrees Fahrenheit; precipitation, including melted m, in inches and hundredths.] 

The following extracts are republished from reports for July, 1889, of the directors of tho Various state weather services : 
A L A B A U .  

The average temperature for the month has been nearly three degrees above 
the normnl, nnd the month was marked by some very hot days, one station 
registering as high as 100 and several reporting 89 high as 98. 

A t  some stations the recipitntion has been greatly in excem of the normal, 
injuring the cro s i n  tfose localities. The average for the state waa 1.93 
above the norma[ 

The seasons have been very good for t h e p d q c t i o n  of cotton and corn, and 
the indications for a good hnrvcst arc very tittering, though in some localities 
worms have made their appcarnnce, and much complaint I! made of the dnm- 
aging effects of rust. 

SUMMARY. . 
Temperature.-Monthly mean, 79.8; highest monthly mean. 86.4, at Co- 

lunibiana; lowest monthly niean, 76.6, at  Valley Head; maximum, 100, st 
Tallndega, 24th; minimnm, 62, at  New Mnrket and Valley Head, 6th, 9th; 
range for state, 38; greatest local monthly range, 33, at Montgomery, Talla- 
degn, and Valley Head; least loctrl month1 range, 21, at  Guntersville and 

at Mobile; least, 1.65, at l'alladcga. fVind.-Prevailing direction, south- 
wcst.-I? I€. Hell, Signal Corps, Aubtcrn, director. 

ARKANSAS. 

Greensborough. Aecipitation.-Avera c ry  or the state, 6.01; greatest, 9.6G, 

S L W H A I t Y .  
Tenc~el.ature.--?rIonthly mean for thc state, 80.3; highest monthly mean, 

82.5. a t  IAcnd Hill; lowest moiithly mean, 7G.4, at Ozone; maximum, 107, at 
Lend Hill, 18th; minimum, 53, nt Enreka Springs, 30th and 31st; range for 
state, 54; greatest local monthly range, 49, a t  Lead Hill; least local monthly 
range, 1!j, a t  Conway. 

RecipitatioiL.--rlvern~e for the state, 5.04; greatest monthly, 12.00, at 
Russellville; least monthly, 2.10, a t  Heber.--A.of. John C. Branner, Little 
Rock, director; W. U. Sinwns, Sergeunt, Signal Corps, assistant. 

COLORADO. 
SUM M A R  Y. 

Temperature.-Monthly mean, 66; highest monthly mean, 77.8 at Cnfion 
City; lowest monthly nienn, 54.9, at Climax; maximiim, 107, at Julesburgh, 
6th; minimum, 26, at  Breckenridge, 3d; range for state, 82. 

Precipitation.-Average for the state, 1.64; greatest monthl 3.62, at 
Juleslmrgh; least monthl 0.10, at  Gunnison.-eof. I? a. LoGCoZoradu 
Springs, director; T. w' kherzoood, Sergeant, Signal corps, assistant. 

DAKOTA. 
SUZIXAKT.  

Temperature.-hIonthly mean, 70; highest monthly mean, 73, at Yankton; 
lowest monthly mean, 58, at Wnhpeton; maximum, 106, at  Valentine, Nebr., 
6th and Gth, and Roscoe, 6th; minimum, 37, nt Brookings, 4th, and a t  New 
En land City, 8th; range for stnte, 69. 

~e~p i t a l ion . - -dve rnge  for the stnte, 3.18; greatest monthly, 7.07, at  
Webster; Irast monthly, 0.63, at Fort I3uford; greatest dnily, 2.89, a t  Webs- 
ter, 11 th. Wind.-Prcvniling direction, southcWt.-S. W. Glenn, Sergeant, 
Signal Corps, Huron, i n  charge. 

ILLINOIS. 
s I,- XIJf A I1T. 

Te,n~ernture.-hIonthly mean, 74.1 : maximum, 102, at  McLeanaborough, 

~ecipitation-.4verage for the state, 4.70. 
12th; minimum, 49, a t  South Evanston, 16th; range for state, 63. 

Fhd.-Prevsiling direction, southe=t.-John Oraig, Sergeant, S igna l  
Corps, Springfield, in charge. 

INDIANA. 
Rains fell uite frequently 

and at many stations in large quantities during a few hours. !Everywhere, i n  
comparison with the no rmah  the amounts measured were greatly in excew, 
rangmg from 0.67 to 6.56, except St Farmland, where the amount was slightly 
deficient, 0.15, showing that the r a l n f d  W a s  probnbly badly distributed. The  
greatest excess occurred in the southern Portion, 2.81; in the northern portion 
the excess was 2.04; and the l e a s t m m s  occurred in the central ortion. The  
excess for the state over a norma! of seven years ma8 1.85. &e rains were 
fre uently accompanied by lightning and thunder, and by hail on the 24th 
ana 26th at Butlervillel and 911 the 26th at  Cnnnelton, Worthington, Crsw- 
fordsville, and other ngghborln PlaceS; that a t  Crawfordsville was exceed- 
ingly large, nearly as large as fen's eggs, and the track of the tltorm was 
about a mile wide. Some of 
these storms were accompauied by exceedingly strong winds for a short time. 

1'emperature.-Monthly mean, 73.9 ; highest monthl mean, 77.3, at Hunt- 
ingburgh, lowest monthly mean, 7.02, at  Cohmbia 6 t y ;  maximum, 97, at 
Angola, 2d and 10th; minimum, 50, st Delphi and Columbia City, Gth; ran e 
for state, 37; grentest local moIlthb range, 46, at hfnuzy; least local month!& 
range, 21, at Biitlerville. Fre~pitation.-Averagge for thestate, 5.41 ; greatest, 
10.50, at  Mnrengo j least, 3.10, at  Marion. 

Wind.-Prevnillng direction, fJOuthWeSt.-&of. H. A. Huston, La Fayelte, 
director; C. F. It .  Wappenham, Sergeant, Signal Cove, assistant. 

IOWA. 
July, 1889, nvern ed nearly normal in temperature, rainfall, and cloudinem; 

southerly winds an% calms prevailing; 1t was, therefore, mainly a favorable 
month for crops. 

The mean temperature of the air W a s  but very little above normal. The 
first two decades were decidedly warm, being 2 above normal; the last decade 
waa markedly cool, being over 3 below normal. Nine of the ten hot days of 
the month fell in the first two decades; and the lst, 8th, and 18th were the 
hottest of these. The last two days were the coldest, being 10 below normal, 
that is, corres onding to the normal temperature of middle September. 

The mean cyoudinese was Iess.than normal, and while we had l a  clear days 
there WBR only 1 cloudy day during July. 

The total rainfall during July averaged about normal for the entire ,state. 
At  the central station it exceeded m ~ m n l  by 14 per cent. Along the Missis- 
sippi, from Lee to Jackson counties, the rainfall exceeded 4.00, nearly reach- 
ing or exceeding 7.00 a t  Denmark, Musatme, and Clinton. A broad belt 
extendin$ eastward from Harrisoll and Page to Johnson and Linn counties, 
also recmved over 4.00 of raii1fn11, reaCh1n.g 7.00 locally in Jns e r  county. 
The northwest, ns far as Iiossuth and Harrison counties, generagy rebeived 
over 5.00, exceeding 7.00 in Mpnona and Sac counties. 

The total rainfall was least In the north and northenst, from Concord to 
McGrcgor, and from hiitchell county to Buchansn county; throughout this 
territory, nmountin to nearly olle-elghth of the stnte, the rninfall was insuf- 
ficient, being less t k n  2.00. From Concord Over Butler to Brcmer county 
the rainfall was even less than 1.00. The territory of Iowa not above specified 
repyived sufficient rninfall, from 2.00 to 4.00. 

1 he greatest rainfall occurred on the 2d in the southenat, on the 8th and 9th 
in the north, on the 13th and 14th from Audubon and Adnms counties east to 
the Mi!sissi pi, on the 17th in the extreme southeast, on the 26th in the. nwth- 
enst. r h e  gighest single rninfalls reported arc nearly 5.00 in Monona county 

July, 1889, was a wet as well 89 a Cool month. 

Much damage W a s  done to crops and trees. 

SUMMARY. 


